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1. Impact Nuggets 

• Kacira Lab developed a computer vision guided crop sensing and monitoring system and a methodology to monitor 
nutrient deficiency which could eventually save labor to monitor crop quality and yield, as well as improve resource 
use efficiency. The existing system’s software capability is currently being improved for plant phenotyping studies. 

• Dr. Kacira and his research team has been working on developing advanced climate control strategy to maintain 
desired air temperature and humidity in a naturally ventilated greenhouse equipped with variable high pressure 
fogging system. The initial computer simulations indicated promising results for water and energy savings using 
this system compared to fixed high pressure fogging system based on VPD control. The implementation of the 
developed algorithm with greenhouse experiments is currently under progress.   

• The University of Arizona (Dr. Kubota) developed a photoautotrophic Arabidopsis culture protocol to distribute to 
basic plant scientists.  This method allows normal physiology and growth of plants under in vitro environments. 

 
2. New Facilities and Equipment  

• Dr. Kubota acquired six LED panels with red and blue light emissions (CCS Inc., Kyoto, Japan) for her study on 
supplemental LED lighting for horticultural crops. A 1,000 sq ft greenhouse space was renovated to study the effect 
of light quality (B/R ratio) of supplemental LED lighting over vegetable seedlings. 

• Drs. Kubota and Kacira developed a testing unit of movable LED light fixture using an ORBITEC far-red LED bar 
and a programmable motor drive to apply end-of-day far-red light over plant canopy in the greenhouse.  

• Dr. Kacira has been working on integrated sensor network to monitor microalgae yield and health in realtime within 
PBR and open raceway systems. The research team has also been working on developing control strategy to 
optimize resource use (i.c. CO2, air, feed water and nutrients) in the raceway system. The team has also been 
evaluating optical density sensors to monitor algae yield and health.   
 

 
3. Unique Plant Responses.    

• Dr. Kubota and her visiting scientist Dr. Zhenchao Yang tested end-of-day far-red light treatment by the moving 
LED light fixture. The response of squash rootstock hypocotyl was comparable to that treated by the stationary 
LED fixture. End-of-day light treatment is a non-chemical plant morphology control and the results showed that 
light environment design could become flexible by using movable fixtures.   

 
   
4. Accomplishment Summaries 

• University of Arizona Controlled Environment Agriculture Center (UA CEAC) organized the 10th Greenhouse Crop 
Production and Engineering Design Short Course (April 5-8, 2010) with ~100 participants.  CEAC organized 
hands-on workshops during the short course. One of the five hands-on workshops offered was ‘greenhouse 
sensors and instrumentation basics’ in which Dr. Murat Kacira introduced the theory, practical use and calibration 
of sensors and control systems used in greenhouse crop production. 

• UA CEAC inspired ~750 4th-8th graders at the Math and Sciences Experience Expo (May 7, 2010; Sierra Vista, 
AZ), presenting the biology and physics behind food production technologies used in controlled environment 
agriculture. 

• Dr. Kubota completed her 6-month sabbatical leave in RIKEN Plant Science Center in Japan, establishing new 
collaboration to integrate multi-omics into her research under controlled environments.  She has also developed a 
users manual for Photoautotrophic Arabidopsis Culture (PAC) for Arabidopsis users to set up experiments in tissue 
culture that allows normal plant growth environments.  

 
5. Impact Statements 
 
Not applicable this year. 
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7. Scientific and Outreach Oral Presentations 
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"WaveLengths" hosted by Vicki Chandler. PBS, Channel 6, Tucson, AZ on 10/28/2010. 

Kubota, C. 2010. Enhancing produce quality and nutritional value of greenhouse crops. The10th Greenhouse Crop 
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27, Makuhari, Japan. 
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8. Other relevant accomplishments and activities 

• Controlled Environment Agriculture Center (CEAC) was recognized at the University of Arizona Leading Edge at 
Innovation Day (March 15, 2010).  

• New Website; “Vegetable Grafting Information Website”. (http://cals.arizona.edu/grafting) 
• New DVD; “Vegetable Grafting – Learning How to Graft Tomato and Cucurbits” 
• Patent. Waller, P., R. Ryan, M. Kacira, P. Li. 2010. Aquaculture Raceway Integrated Design (ARID). US Patent 

US2011/0023360 A1. 
• New Website; “Prototype Lunar Greenhouse” Information Website 
• Continuing the NASA Steckler Space Grant Lunar Greenhouse Prototype for Bioregenerative Life Support 

Systems (Phase II) to evaluate a BLSS approach for a sustained human surface presence on the Moon (or Mars) 
by development of poly-culture crop production, system mass balances, and flow of input/output resources, 
biomass recycling, energy generation, and monitoring/control with non-contact sensing and telepresence 
technologies.  International collaboration. Public outreach and education.  Co-PI’s Gene Giacomelli, Murat Kacira 
and Roberto Furfaro all of UA, Phil Sadler, Sadler Machine Company. Support from John Hogan, NASA-AMES; 
international collaborators Thales Alenia Spacio  Italy;  Aero-Sekur, S.p.A.; Univ of Naples Federico II; USC- Dept 
of Astronautical Eng’r; NSF/Office of Polar Programs (NSF/OPP); MMARS; Moon Mars Atacama Res Sta (Chile); 
Pima Com Co; Safford Middle School. 
 

 


